Introduction
Mesiotemporal lobe epilepsy is often refractory to medical treatment but epilepsy surgery can be extremely effective. 1 However, a substantial number of patients continue to have seizures, with the number of patients remaining seizure free decreasing over the years to as low as 38%. 2 The reasons for failure are poorly understood. A plausible hypothesis is that ongoing seizure activity causes an epileptogenic kindling process 3 resulting in new epileptic ''mirror'' foci. 4 The longer the epilepsy the higher the risk of mirror foci and the lower that chance to be seizure free after epilepsy surgery. Hence the duration of epilepsy should be an important (negative) predictor of outcome in epilepsy surgery. The aim of our study was to determine if there was a link between outcome and duration.
Methods
The study was registered and conducted as an audit at the Walton Centre and our local ethical committee was informed about the study and has approved the study.
Data from patients with mesial temporal lobe epilepsy, operated on between 1992 and 2005 at the Walton Centre for Neurology and Neurosurgery (WCNN) were collected.
Patients with mesiotemporal temporal lobe epilepsy who were investigated and operated on between 1996 and 2004 were reviewed. All patients who had tumours, vascular lesions such as cavernous haemangiomas or selective amygdalohippocampectomies were excluded to reduce the possibility of confounding factors, leaving only patient who had anterior temporal lobectomies for non-lesional epilepsy for analysis. Seventy-six patients were included. Histological examination showed hippocampal sclerosis or gliosis. All patients underwent a standardised presurgical work-up including EEG, neuropsychology, magnetic resonance imaging (MRI) including quantitative measurements of the hippocampal volume and T2 relaxation time 5 and Sodium Amytal (WADA) test. 6 In patients in whom the seizure onset could not be localized with scalp EEG, invasive EEG with foramen ovale electrodes was used 7, 8 or invasive EEGs performed.
Postsurgical MR imaging in all patients who were not seizure free showed that the intended structures were resected.
Outcome data for at one year postoperatively was classified using Engel's classification (Ia = seizure free, Ib = auras only, II = rare seizures (not more than 2 per year), III = worthwhile improvement (reduction of seizures of 90% or more), IVa = significant reduction, IVb = unchanged, IVc = worse). 9 Patients falling into the various subgroups of Engel's class II and III were pooled. We used Engel's classification because this classification is most widely used. The International League against Epilepsy (ILAE) recently suggested a revision of the classification. 10 For the purpose of our study Engel 1a = ILAE 1, Engel 1b = ILAE 2. ILAE categories 4 and 5 cover a wide range of outcomes. For example outcome 5 = less than 50% reduction to 100% increase. In our study To assess the effect of the duration of epilepsy on the outcome of epilepsy surgery in non-lesional medically refractory temporal lobe epilepsy we reviewed the outcome of 76 patients. Methods: All patients had anterior temporal resections for ''non-lesional'' temporal epilepsy (excluding any patient with tumours or vascular malformations but including patients with hippocampal sclerosis).
Outcome at one year was assessed using Engel's scale.
Results: 67% had a good outcome (Engel I or II). The mean duration of epilepsy was 23.0 years (range 2.9-46.9 years). Overall, there was no significant difference between patients with good outcome (mean duration 22. The outcome of the surgery, categorised into Engel's classification criteria, was collected independently and blindly (i.e. with no suggestion when collecting the information as to what it was to be analysed for).
Chi squared test and t-tests were used to identify any significant differences.
Results
Overall 67% were seizure free or ''almost seizure free'' one year after surgery (Engel Ia, Ib-d, II,III,IV/28,18,5,3,22). The mean duration of epilepsy was 23.0 years (range 2.9-46.9 years). The frequency chart produced for the duration of epilepsy showed a relatively good spread of durations (Fig. 1) . On the other hand the patients were more homogenous in terms of age of onset (Fig. 2) .
Overall, there was no significant difference between patients with good outcome (mean duration 22.4 years) and poor outcome (mean duration 24.2 years) (p = 0.49). The proportion of patients with good outcome was slightly higher in the shorter duration groups (Fig. 3) . (Duration less than 10 years 75%, 10-19 years 71%, 20-29 years 65%, 30-39 years 62%, and 40-49 years 60% good outcome, p = 0.95). Table 1 shows clinical, EEG and MRI findings.
The oldest patient was 53 years old at the time of operation. He had suffered from epilepsy since the age of 10 years. Epilepsy surgery was first considered at the age of 22 years at another hospital in 1967. He had one postoperative seizure but remained seizure free thereafter.
Discussion
In our study the duration that a patient has had temporal lobe epilepsy, did not have an effect on the outcome of their subsequent surgery. We found a trend for a better outcome in patients with shorter duration but this was not significant. Possible confounding factors such as lesions 11 and the use of different types of surgery 12 were excluded. Patient selection and presurgical investigations were standardised. The outcome of the surgery, categorised into Engel's classification criteria, was collected independently and blindly (i.e. with no suggestion when collecting the information as to what it was to be analysed for), to decrease information collection bias. Our study is in keeping with the results of most other studies, which failed to find a link between the duration of epilepsy and outcome. 13, 14 We used the outcome one year after surgery, because one-year outcome is usually considered as a good predictor of long-term outcome 15, 16 but our study does not allow conclusions regarding the long term. In one study the duration of epilepsy affected the long-term (five years) outcome. 17 It is unclear why patients with a longer duration of epilepsy only relapsed at a later state and one difficulty in this study was that an increasing number of patients were lost in the longer follow-up assessments. Long-term outcome was not affected by the duration of epilepsy in another large study. 18 Patients who suffered from epilepsy for a long time may have more difficulties to adjust and there is a higher risk of side effects including cognitive side effects of epilepsy surgery in older patients 19 but some older patients can have an excellent outcome.
This result is important when determining whether a candidate should be offered surgery. While our data did not support the existence of an ongoing epileptogenic process, at least not in our patient population, a kindling process cannot be entirely excluded. Kindling may not only be related to the duration of epilepsy but also to the frequency of seizures and the frequency of secondary generalisation. Furthermore, frequent subclinical events may also trigger a kindling process.
Nevertheless, from a practical point of view a long duration of epilepsy alone should not be used as an exclusion criterion for epilepsy surgery.
